Abstract. Learning and teaching of engineering modules to design-oriented students is always a very challenging task for a transdisciplinary programme. In this paper, different evaluation models and approaches of teaching were discussed and extended. In particular, mechanics module "Statics and Solids" was taken as the application example to demonstrate the significance of evaluation. Students' evaluation questionnaire and colleagues' peer review are mainly analyzed for the further step of action. Reflections and positive changes were did based on the analysis of the former experience. Finally further reflection on modules connection and research-led learning and teaching were discussed.
Introduction
Engineering modules, like Statics, Mechanics of Material, Fluid Mechanics and Thermodynamics are integrated with advanced mechanics and mathematics knowledge. It tended to be accepted easily for engineering students, while frequently challenged by industrial design (IND) students for their difficulty, abstraction and usefulness. Moreover, the change keeps continually, like class size, teaching tools, as well as the nature of students.
How to provide a high quality engineering module, meanwhile how to enhance design students' experience of learning and teaching are always specific key questions pondered by module leader. There are many available models and approaches of teaching and learning in pedagogics for our reference. This paper will address the comprehension and application of the evaluation model of learning and teaching in design-oriented engineering module.
Evaluation models
There are many evaluation models in higher education. In this paper, three influential models are discussed and compared for the further application on author's own reflection case.
▪ Kolb's experiential learning model (1984)
Kolb's learning cycle consists of four stages, as shown in Figure 1 Kolb's model described the experiential learning process, in more precise description, a spirally increasing way, as shown in Figure 1 (b).
▪ Gibbs reflective cycle model (1988)
Graham Gibbs also described a cycle model for the reflective process in more detailed way. There are six stages in Gibbs's model, as shown in Figure 2 . From these series of interactive questions, faculty of higher education are encouraged to think and analyze their activities or experience systematically. In Brookfield's book, "Becoming a Critically Reflective Teacher" (Brookfield 1995) , he takes a deep insight on how faculty in higher education may develop themselves from critical refection. In the latest revised 2 nd edition in 2017 (Brookfield 2017) , new features haven been expanded, for instance, due to the internet technology development, today's classroom formats vary a lot, like online course, which makes the education possible even the teacher and student are in different space and time. In summary, Brookfield proposes four lens for teachers in the critical reflection process and the correlation of these lenses in progress, as shown in Figure 3 . Kolb's cycle was published before Gibb's cycle. Both focuses on the reflecting process, while Kolb's cycle was too narrow and undeveloped (Heron 1992 ). Gibb's cycle present more concreate steps. Brookfield's model highlighted the approaches of reflection. In author's evaluation process, Gribb's model and Brookfield's model are used as the reference.
Case study: Learning and teaching of engineering modules
In this paper, the mechanics modules for IND Y2 students are adopted as the illustrative case. The reflection of teaching is based on the combined application of Gibb's model and Brookfield's model. 
Mechanics module
Those mechanics modules are level 1 (Year 2) modules delivered to undergraduate students of Industrial Design. The key challenges of teaching for design background students were summarized in the following aspects: − Abstract contents. It is a common feature that mechanics describe the physical phenomena in mathematical models, which are integrated much deduction procedures. Moreover, it contains many English terminologies, which is a troublesome issue for local Chinese students. − Diverse background and interest of IND students. IND students are recruited from both Science and Art background in their high school, unlike pure science background for engineering departments.
The students who have Art background are normally lack of fundamental physics knowledge and have no interest in engineering related modules. − Different Appeal for future career. IND students are expected to be future designer, instead of engineer, furthermore, if go to more detailed career directions, parts of students are for graphic design,
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service design, which are normally regarded as no relations to engineering technique. However, part of students will further their master study or career in engineering-related product design, which have high requirement in technique knowledge.
Evaluation sources
In general, the evaluation sources mainly consisted of three parts: − Students: feedback, module evaluation questionnaires, staff student liaison committee, student experience committee − Self: peers, external examiners/moderators, annual program review and internal programme review − External sources: employers (Industry), professional bodies, league tables In this section, author will discuss two of these sources thoroughly, module questionnaire and peer review, which have big impact on author's reflection.
▪ Module Evaluation Questionnaire
The students' module questionnaire mainly consists three parts: Student information, Module questions and Teacher questions.
From "Student information", the learning hours spent on the module outside class were collected. This is very important to evaluate an appropriate working load for students (Moore 2003) . From "Module questions", feedback about module objectives, learning outcomes, readings, supporting activities and assessments were collected. If over 10% of total students have no satisfaction of learning experience, the module leader should reconsider the teaching approach seriously. From "Teacher questions", feedback about teacher's working attitude, preparation, knowledge, etc. were collected. These data may reflect not only the professional teaching skills but also the personal attitude.
▪ Peer review
Peer review is proved to be a very supportive way to enhance teaching quality (Race, Chapman 2013) . The author was reviewed by the colleagues two times. According to their observation, there are mainly tow strengths in the teaching:
(a) good use of multimedia materials (video, images) to explain technique applications (b) good interaction with students to stimulate their interest and enhance their learning efficiency Two constructive suggestions were given by the observers: (a) not well-considered lecture planning and organization , for instance, small font size for students who are sitting back of the large classroom, no break between two lecture hours and noise from projectors.
(b) fast delivery pace, especially for a lecture with many professional terminologies and mathematics model. Some changes were done according to the suggestions of reviewer, like well preparation of the facility and lecture-tutorial mixed teaching rhythmus to help students catch up the contents and enhance the efficiency (Anderson, Krathwohl 2001).
Action and improvement: interaction among transdisciplinary modules
The reflection was performed in Brookfield's four lenses: self as a learners, students' eyes, colleagues' experience and theoretical literatures. Further step is to take action for the improvement. The major change here is to enhance the interaction among transdisciplinary modules in order to stimulate design students' motivation of learning mechanics module and to train their transferrable skills. Table 1 shows the development process of the coursework designation. In 2015/16, the CW stayed inside the individual module. In 2016/17, the CW integrated design and statics. It was an attempt for the connection between engineering and design. In 2017/18, the CW was devised more clearly with the consideration of programme learning outcomes. And this change also encouraged the students find their practical solution in their design work through numerical solution. It is also an attempt for the research-led study case in order to meet the increasing demand of digital design in industry.
Discussion and conclusion
This paper discussed the evaluation models and their applications in design-oriented engineering modules teaching. The Gibb's model and Brookfield model were simultaneously referred in mechanics modules. Students' evaluation questionnaire and peer review are mainly discussed for the further step of action. Reflections and changes were did based on the analysis of the former experience. Furthermore, to be an excellent professional teacher, the deliberate and sustained research for approaches to enhance the teaching should be constantly engaged. How to enhance the connection between engineering modules and other modules, like design and culture, and how to involve more research study in the module are two main issues to be further pondered and reflected by the module leader.
